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© Insectlcldal compositions. 

© The Invention provides an aphicidal composition suitable for use as a concentrate for the preparation of a 
foliar spray, characterised in that the composition Is a slow-release capsule suspension comprising, as active 
ingredient an aphicide microencapsulated In suspended potyurea or polysiloxane particles, said aphicide being 
selected from the group of aphicides consisting of pirimicarb, dlmethoate, demeton-Sfnethyl, heptenophos, 1- 
(dimethylcart>amoyl)-3-t-o^ acephate, tefluthrlh, chlorpyrifos, mon- 

ocrotophos, fenttrothion, methomyl, oxydemeton-methyl, omethoate, pirimiphos-methyl, plrtmiphos-ethyl, 
triazophos, profenofos, permethrin, cypermethrin, lambda-cyhaiothrin, menazon and phosalone. The invention 
also provides processes for the preparation of the compositions and a method for their use in preventing or 
combating aphid infestations of plants. 
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INSECTICIOAL COMPOSITIONS 

This application relates to insectitidai compositions containing pirimicarb, suitable for use as con- 
centrates for the preparation of aqueous sprays for foliar application, leading to improved persistence of 
pirimicarb on a target crop. 

UK Patent specification No 1,181,657 describes pyrimidine derivatives having selective aphicidaJ 
5 activity. One particular compound according to the disclosure of UK 1 ,181,657 has the chemical structure: 




and is known by the common name pirimicarb. 

Rrimicarb is a fast acting, carbamate aphicida which exhibits a rapid initial knockdown effect by 

25 fumigant action, and is widely used for the effective control of aphids in cereal and vegetable crops, sugar 
beet and top fruit Pirimicarb provides rapid control of aphid pests, resulting in a quick clean-up of 
infestations and preventing the transmission of aphid-borne viral diseases of the target crop. Pirimicarb is 
traditionally supplied In the form of a concentrate suitable for dilution in water and application as a foliar 
spray. Any of the formulations under the heading "Concentrates for Dilution in Water" in the GIFAP 

30 Catalogue of Pesticide Formulation Types and International Coding System are suitable for foliar application 
of pirimicarb in this way. Examples of compositions which have proved effective include solid compositions 
such as wettable powders (WP) and water dlspersible grains (WG), and liquid compositions such as 
emulsifiabte concentrates (EC), suspension concentrates (SC) and capsule suspensions (OS). 

Although the rapid control of aphid pests provided by these traditional compositions is satisfactory in 

35 most circumstances, the low persistence of the compound at the target crop resulting from traditional 
formulation types can lead to the possibility of re-infestation, resulting In the need for further applications to 
provide continued control. 

We have now developed suspension compositions of pirimicarb, suitable for use as concentrates for the 
preparation of aqueous foOar sprays, containing additives which lead to greater persistence of the 

40 compound on the target crop, thereby preventing reinfestation of aphid pests, but which, surprisingly, retain 
the rapid Initial knockdown and control observed with traditional compositions. 

Accordingly, there is provided an aphicidai composition, suitable for use as a concentrate for the 
preparation of a foHar spray characterised in that the composition is a slow-release capsule suspension 
comprising, as active ingredient, pirimicarb microencapsulated in suspended poiyurea or polyslloxane 

45 particles. 

The slow-release compositions according to the present invention are toxic to and may be used in the 
control of aphid pests associated with agriculture or horticulture. They are of particular use for the control of 
aphid pests of cotton, cereal crops, vegetable crops, sugar beet and top fruit for example Aphis gossypll. 
Sitobion avenae , Myzus persicae. Aphis fabae and Eriosoma lanigerum. They are also of particular use in 
60 preventing aphid-borne virus transmission, for example yellowing viruses of sugar beet barley yellow dwarf 
virus of cereals and potato leaf roll virus of potatoes. In use, the compositions are diluted with water to form 
aqueous preparations which remain homogeneous for a sufficient time to enable them to be applied by 
conventional spray equipment to the pests, to the locus of the pest, to the habitat of the pests or to growing 
plants infested with or liable to Infestation by the pests or to the medium in which the plants are growing. 
The compositions may contain from 5% to 85% by weight of pirimicarb, preferably from 10% to 20%, and 
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when diluted to form aqueous preparations, such preparations may contain varying amounts of the active 
ingredient depending on the purpose for which they are to be used. For agricultural and horticultural 
purposes, an aqueous preparation containing between 0.0001% and 0.1% of pirimicarb is particularly 
useful. 

The compositions according to the invention are also suitable tor admixture or tank mixture with one or 
more compositions containing additional active ingredients at the time of preparing an aqueous spray for 
foliar application. Suitable active ingredients for such admixture include alternative insecticides, insecticide 
synergists, herbicides, fungicides and plant growth regulators. 

Slow-release suspension compositions according to the invention may be prepared as an aqueous 
suspension of polyurea microcapsules by the interfadal condensation polymerisation process described In 
InterfaciaJ Synthesis Volume II, Polymer applications and Technology, editors F Milllch and C E Carraher Jr. 
published by Marcel Dekker Inc. Using this process, a solution of pirimicarb in a polar, water immiscible 
solvent (for example para-chtorotoluene or methylcyclohexanone) containing an oil soluble, reactive mon- 
omer (for example toluene dMsocyanate) is emulsified in water. A second, water soluble, reactive monomer 
(for example ethyienediamine) Is then added in order to form the capsule wall by reaction with the oil 
soluble monomer. The resulting suspension of polyurea particles in which pirimicarb is microencapsulated 
(capsule suspension) is stabilised by the addition of conventional anti-setting agents. A typical composition 
is given in Example 1: 



! EXAMPLE 1 


Slow-release capsule suspension 


Ingredient 


% by 




weight 


Pirimicarb 


10 


Methylcyclohexanone 


25 


Toluene dMsocyanate 


3 


Ethylenediamine 


1 


Diethylenetriamlne 


2 


Polyvinyl alcohol 


2 


Sodium carboxymethylcellulose 


05 


Water 


to 100% 



A further example of a slow-release capsule suspension composition according to the Invention Is an 
aqueous suspension of polyurea microcapsules prepared by the interfadal condensation poiymersation 
process described in UK Patent Application No. 1,371,179. Using this process, a solution of pirimicarb in a 
water immiscible solvent for example a heavy aromatic naphtha, is emulsified into water containing oil 
soluble monomers (for example toluene dMsocyanate and dlphenylmethane-4-,4 -dMsocyanate). The inter* 
mediate mixture is heated to approximately 50* C and an Interfadal reaction takes place between the oil 
soluble monomers and the aqueous phase to form the capsule wall. The resulting suspension of polyurea 
particles In which pirimicarb is microencapsulated (capsule suspension) Is stabilised by the addition of 
conventional anti-settling agents. A typldal composition is given In Example 2. 
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EXAMPLE 2 


Slow-release capsule suspension . 


ingredient 


% by 
weight 


Pirimicarb 

Waxoflne black 5 BP* (ultraviolet absorber) 

Topanol 0* (antioxidant) 

Toluene dWsocyanate 

Diphenylmethane-4,4'*dilsocyanate 

Pluronlc L 64* (emulsifier) 

Polyvlnylalcohol 

Daxad 23* (protective colloid) 

Xanthan gum 

Proxel QXL * (biockJe) 

Attagel 50* (clay) 

Sotvesso 200+ (alkytbenzene solvent) 
Water 


14 
1 
1 

3.2 
6.3 
0.25 
2.0 
1.S 
0.1 
0.1 
0.8 
21.0 
to 100% 


* ■ Registered trade marks 



Capsule suspensions in which pirimicarb is microencapsulated in particles of a polysiloxane polymer 
25 also fail within the scope of this invention. A suitable general procedure for preparing such compositions is 
described in Proceed Int Symp. Control Pel. Bioact Mater. 15, (1988) by QrQning et ai. By this method, 
polysiloxane polymers are generated by the hydrolysis and subsequent condensation of alkoxysi lanes In an 
emulsion containing an active Ingredient to be microencapsulated. An Improved formulation Is prepared by 
dissolving pirimicarb and an organsiiicon compound sold under the trade name V7280 or V7353 ( ex 
30 Goldschmidt AO. West Germany) In an alkyibenzene, solvent for example Solvesso 200. This solution is 
emulisified into water containing sodium dodecylbenzenesulphonate and dodecylbenzenesulphonic acid is 
added to the emulsified mixture. The mixture is then shear mixed for approximately 3 hours at the ambient 
temperature. 

An Example of a capsule suspension using an organosilicon compound prepared by this method Is 
35 illustrated in Example 3. 



EXAMPLE 3 


Ingredient 


% by 




weight 


Pirimicarb 


13.0 


Alkyibenzene 


19.0 


Organosilicon compound V7280 or V7353 


5.0 


Sodium dodecylbenzene-sulphonate 


2.3 


Dodecylbenzenesulphonic acid 


6.5 


water 


to 100% 



so Capsule suspension compositions prepared by any of the general methods mentioned above may 
optionally include further additives commonly used in the formulation art for example stabilisers, UV 
absorbers, anti-settling agents, antioxidants, biocldes eta The choice of such additives depends on the 
nature of the materials used and the application of the composition and Is within the normal skill of the 
formutator. 

55 Capsule suspension compositions according to the Invention when applied in the form of foliar sprays 
have been shown to lead- to increased persistence compared with that obtained with traditional composi- 
tions. 

This is Illustrated In Examples 4 and 5. 

4 
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EXAMPLE 4 



5 Determination of Half-life of pirimicarb formulations by Accelerated Chemical Persistence Measurement 

Field persistence of pirimicarb applied both as compositions according to the Invention and as standard 
compositions was measured by the determination of half-life using a laboratory accelerated technique. The 
compositions were diluted In water and sprayed onto glass slides using a track sprayer. The slides were 

/o allowed to air dry and a sample taken for analysis to determine the level of the Initial pirimicarb deposit 
The remaining slides were placed on a cooled tray fitted to a Heraeus Suntest apparatus, and subjected to 
the effect of a wind tunnel and constant artificial sunlight (xenon arc lamp). The sRdes were removed at 
intervals over a three day period and analysed for pirimicarb residue. 
The results were used to determine values of half-life. 

rs The half-life of the composition described in Example 2 was found by this method to be 12 hours 
compared with a half-life of 4 hours found for the standard 50% water dispersible grain composition of 
pirimicarb sold under the trade name "Aphox". 



« EXAMPLE 5 



Assessment of Biological Activity and Persistence 

25 

In a greenhouse test Chinese cabbage plants were sprayed with diluted compositions according to the 
invention and with diluted standard compositions and then infested with Myzus perslcae . In order to assess 
the toxicity of deposited pirimicarb both Initially and after ageing. The results given In Table I demonstrate 
that the slow-release capsule suspension composition of Example 2 not only gives longer persistence and 
ao control than the standard wettable powder composition, but also, unexpectedly, gives equivalent initial 
control. 



TABLE I 



as 



COMPOSITION 


APPUCATION 
RATE 


% MORTALITY OF M 
persicae adults 


(ppm pirimicarb 
In spray) 


Initial 


4DAT 


5DAT 


Composition of Example 2 


156 


70 


88 


87 


Standard Composition " 


156 


69 


29 


21 



• Standard 50% WQ composition sold under the trade name "Aphox" 



49 

The compositions described herein for improving the persistence of pirimicarb are also suitable for 
improving the persistence of other aphlcides known In the art and similarly lead to greater persistence of 
the aphicide, thereby preventing re-infestation by aphid pests but surprisingly, with retention of the rapid 

so initial knockdown end control observed with the traditional compositions. Accordingly, in a further aspect 
the invention also provides an aphlcldal composition, suitable for use as a concentrate for the preparation of 
a foliar spray, characterised in that the composition Is a slow-release capsule suspension comprising, an 
active ingredient an aphicide microencapsulated In suspended poly urea or polysiloxane particles, said 
aphicide being selected from the group of aphlcides consisting of dimethoate. demeton-S-methyl. hep- 

ss tenophos, *1-{dlmethylcarbarnoy[)-3-t-bu^ acephate, tefluthrin, 

chlorpyrlfos, monocrotophos, fenitrothJon, methomyl, oxydemeton-methyl, omethoate, pirimiphos-methyl. 
pirimiphoa-ethyl, triazophos, profenofos, permethrin, cypermethrin, lambda-cyhalothrin, menazon and 
phosaione. 

6 
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Claims 

1. An aphicidai composition suitable for use as a concentrate for the preparation of a foliar spray, 
characterised in that the composition is a slow-release capsule suspension comprising, as active ingredient 
pirimicarb microencapsulated in suspended polyurea or polysiloxane particles. 

2. An aphlddal composition suitable for use as a concentrate for the preparation of a foliar spray, 
characterised in that the composition is a slow-release capsule suspension comprising, as active ingredient 
an aphicide microencapsulated In suspended polyurea or polysiloxane particles, said aphidde being 
selected from the group of aphicides consisting of dimethoate, demeton-$-methyl, heptanophos, 1- 
(dimethylcarbamoyl)-34-butyl-5<arboe acephate, tefluthrin, chlorpyrifos, 
monocrotophos, fenitrothion, methomyi, oxydematorwnethyl, omethoate, pirimlphos-methyl. pirimiphos- 
ethyl, triazophos. profenofos. permethrln, cypermethrln, lambda-cyhalothrin, menazon and phosalone. 

3. An aphiridaJ composition as claimed In claim 1 or claim 2 containing from 5 to 85% of the active 
ingredient. 

4. A process for the preparation of an aphiddaJ composition in the form of a slow-release capsule 
suspension which comprises interracial polymerisation of one or more monomers In an emulsion containing 
an aphidde selected from the group of aphicides consisting of pirimicarb, dimethoate, demeton-S-methyl, 
heptenophos. 1-(dimemyk^it>amoyl)-3-t-bu H-1 ,2,4-triazole, acephate. tefluth- 
rin. chlorpyrifos. monocrotophos. fenitrothion. methomyf. oxydemeton-methyl. omethoate, pirimiphos-methyl. 
pirimiphos-ethyl. triazophos; profenofos, permethrln. cypermethrin. lambda-cyhalothrin, menazon and 
phosalone, to form a suspension of polymeric particles within which the aphidde Is microencapsulated. 

5. A process as claimed In claim 4 wherein polymerisation of the monomer or monomers forms 
polyurea particles within which the aphidde is microencapsulated. 

6. A process as claimed in claim 4 wherein polymerisation of the monomer or monomers forms 
polysiloxane particles within which the aphidde is microencapsulated. 

7. A method of preventing or combating an aphid infestation of a plant which comprises application to 
the fo&age of the plant or to the medium In which the plant is growing an insecticidatly effective amount of 
an aqueous composition prepared by aqueous dilution of an aphicidai composition as claimed in any one of 
daims 1 to 3. 
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